Understanding the behavior of halogens (Cl, Br, and I) in subduction zones is critical to constrain the 14 recycling of trace elements and metals, and to quantify the halogen fluxes to the atmosphere via volcanic degassing.
1 Introduction 34 The fluxes of volatile elements (water, carbon, sulfur, and halogens) in subduction zones 35 play a critical role in the Earth's chemical evolution by controlling the transfer of slab 36 components to the mantle wedge, the volcanic arc and, ultimately, to the atmosphere. Although 82 Bromine therefore represents the best analog of Cl for in-situ studies at high pressure and high 83 temperature conditions. Our experimental results show gradual changes in the speciation of 84 bromine that reflect changes in fluid composition with depth and constrain the mechanisms 85 controlling the transfer of halogens from the slab to arc magmas. 86 87 2. Methods 88 2.1. Synthesis and characterization of starting materials 89 The speciation and fluid-melt partitioning experiments were conducted using 3 wt% NaBr 90 aqueous solutions and synthetic sodium disilicate (NS2: Na 2 Si 2 O 5 ) or haplogranite (Hpg) glasses 91 doped with 1 to 4 wt% Br as starting materials (Table 1) . The 3 wt% NaBr aqueous solution was 92 freshly prepared from distilled de-ionized water and analytical grade NaBr powder, sealed in 93 tight containers and refrigerated until the experiments. The NS2 and haplogranite glasses were 94 synthesized in a piston-cylinder apparatus at 1200 °C and 0.5 GPa and 1.5 GPa, respectively, 95 following the method described in Louvel et al. (2013) . Briefly, reagent grade powders of SiO 2 96 and Na 2 SiO 3 were employed for the NS2 glasses whereas reagent grade SiO 2 , Al 2 O 3 and alkali-97 carbonates, K 2 CO 3 and Na 2 CO 3 , were mixed for the haplogranite glass synthesis. Bromine was 98 added as NaBr powder, and 3.3 wt% H 2 O was added as liquid water for the synthesis of the 99 haplogranite glass to ensure complete melting and homogeneization of the sample at run 100 conditions. dissolved Na 2 O and SiO 2 solutes (Fig. 1E ). Upon further heating between 500 and 750 °C, the 150 fluid unmixes into two phases, a hydrous melt and an aqueous fluid (Fig. 1F ). The high 151 temperature immiscibility gap remains open up to the highest temperatures reached with the 152 HDAC (∼ 800-900 °C), as previously observed for the haploandesite Na 2 Si 4 O 9 -Na 2 (Si,Al) 4 O 9 153 join and the K 2 O-SiO 2 -H 2 O system (Mysen and Cody, 2004) . 154 The composition of the high pressure fluids (wt% cations dissolved) and melts (wt% H 2 O) 155 was determined from available solubility studies (Table 2) 173 The SXRF and XAS measurements were performed at the MicroXAS beamline (X05- 2D-SXRF maps were collected across the sample chamber to qualitatively monitor the 196 distribution of Br between coexisting aqueous fluids and haplogranite melts (Fig. 2) . Then, a 197 minimum of three fluorescence spectra was collected in each phase to further determine the Br 198 fluid-melt partition coefficients at each pressure-temperature condition ( Table 2) . (1)
In-situ SXRF/XAS measurements and data analysis
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Correction parameters are provided in Table 2 and additional details for density and effective the hydrosilicate liquids with >50 wt% dissolved Si and Na and the hydrous NS2 melt (Fig. S2) . 354 Although the maximum of the white line remains at 13.478 keV, it broadens and decreases in Notes: N = Br coordination number (dissociate as N Br … H-O and N Br-Na ); R = Br-neighbor mean distance (Å); σ 2 = squared Debye-897 Waller factor (Å 2 ); R-factor = goodness of the fit; S 0 2 = 1. 898 1 bdl = below detection limit. Detection limit corresponds to the maximum Br-Na coordination number determined for 3 wt% 899 NaBr aqueous solution at ambient conditions. 900 2 wt% NS2 indicates the amount of dissolved NS2 in the single phase fluid calculated from the mass of H 2 O and NS2 glass. 901 3 wt% Hpg refers to the amount of dissolved silicate in the fluid coexisting with haplogranite melt calculated as in Table 3 .
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Errors in temperature and pressure are ±2 ºC and 10%, respectively. Errors in the composition of the analyzed fluids are within 903 5% (Table 2) 
